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"Cycloalkyl-substituted glutaramide diuretic agents 

. l 

This invention relates to a series of cycloalJcyl-substituted 
glutaramide derivatives which are diuretic agents having utility 
in a variety of therapeutic areas including the treatment of 
various cardiovascular disorders such as hypertension, heart 
failure and renal insufficiency. 

According to the specification of our European patent 
) application E3-A-0274234 and EP-A-0343911 we describe and claim 

certain cycloaUyl-substituted glutaramide derivatives as diuretic 
agents. Tne present invention provides further related ccnpounds 
having a 2,3-dihydroindene substituent. 

The ccnpounds are inhibitors of the zinc-dependent, neutral 
endopeptidase E.C.3.4.24.11. ttis enzyme is involved in the 
breakdown of several peptide hormones, including atrial 
natriuretic factor (ANF) , wnich is secreted by the heart and which 
has potent vasodilatory, diuretic and natriuretic activity, onus, 
the compounds of the invention, by inhibiting the neutral 
J endcpeptidase E.c.3.4.24.11, can potentiate the biological effects 

of ANF, and in particular the compounds are diuretic agents having 
utility in the treatoent of a number of disorders, including 
hypertension, heart failure, angina, renal insufficiency, 
premenstrual syndrome, cyclical oedema, Menieres disease, 
hyperaldosteronism (primary and secondary) pulmonary oedema, 
ascites, and hypercalciuria. in addition, because of their 
ability to potentiate the effects of ANF the compounds have 
utility in the treatment of glauccna. As a further result of 
their ability to inhibit the neutral endcpeptidase E.c.3.4.24.11 
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the cxanpounds of the invention nay have activity in other 
therapeutic areas including for example the treatment of asthma, 
inflammation, pain, epilepsy, affective disorders, dementia and 
geriatric confusion, obesity and gastrointestinal disorders 
(especially diarrhoea and irritable bowel syndrxxte) , the 
modulation of gastric acid secretion and the treatment of 
hyperreninaemia and leukaemia. 

The ccnrpounds of the present invention are of the formula: 




wherein A completes a 4 to 7 membered carbocyclic ring which may 

be saturated or ircno-ninsaturated and which nay 

optionally be fused to a further saturated or 

unsaturated 5 or 6 membered carbocyclic ring ; 

R is H, Cj-C^ alkyl, benzyl or an alternative biolabile 

ester-forming group; 

R 1 is H or Cj-C 4 alkyl; 
2 

R is H, OH, C^-C 4 alkyl, C^-C^ alkoxy, halo or CF^; 
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or 
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R 3 - O^CH or (V ^rein R 4 is as prwiously defined 



for R; 
.5 



R 15 ^6 **y!> S-C 6 alte^yl, c 2 -C 6 alJcynyl, 
S" 0 ? c ydo»"yl/ or cycaoaltenyl, 
R5 13 ^6 substituted by halo, hydroxy, c-c 

alknxy, ^ alJco^y^jalkoxy, eye, cyclop/ 
°3^7 ^oaltenyl, aryl, arylcay, heterocyclyl -nrV 

R ^ ^ ^1 substituted by a group of the formula: 
R 12 



'14 
R i4 



R 12 



A- 



-OONR^-C-R 14 
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therein R 6 and R 7 are each independently H r alXyl, 

cycloalkyl, aryl, aryMC^alfcyl, alto^yalkyl, 
or heterocyclyl; or the two groups R 6 and R 7 are taken 
together with the nitrogen to which they are attached to 
form a pyrrolidinyl, piperidino, morpholino, piperazinyl 
or N-(C^^ 4 )aIkyl-piperazinyl group; 
r 8 is H or Cj-Cj alkyl; 

r 9 is CfC^ alkyl, CF 3 , aryl, aryl (C^) alkyl, 
aryl^-C^alkoxy, heterocyclyl, altaxy or NrS 7 

wherein R 6 and R 7 are as previously defined; 
r 10 is C,-C 4 alkyl, Oj-C, cycloalkyl, aryl or 
heterocyclyl; 

R n is H f C^-Cg alkyl, aryl or cycloalkyl; 
R 12 is R^CONR 11 -, R^NR 11 -, R^N-tC^Jp-, or 
r i:L 0-, wherein each R 11 is as previously defined above; 
r 13 and R 14 are each independently H or Cj-Cg alkyl; or 
r 13 is H and R 14 is c^-Cg alkyl which is substituted by 
ch, c^c A alkoxy, sh, sa^, NH^ aryl(C^-c 6 )alkyl- 
ocam-, VSLfD-, CX) 2 H, guanidino, aryl, or heterocyclyl ; 
or the two groups R 13 and R 14 are joined together to 
form, with the carbon atom to which they are attached, a 
5 or 6 membered carbocyclic ring which may be saturated 
or mono-unsaturated and which may optionally be 
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substituted by c^-^^ aUqri or fused to a further 5 or 6 

salted vmbnlaA 
« l3 isH,a WlR ^ R 14 areliiteitofonBa 
2-(N^ U - 4 - amijlop ^ lidijiyl) 

n ' ° OCV ' OCH 2 - °r heterocyclyl, 

Whercijl is as previously defined above; 

R 16 and R ^ ^ inde^ndently H or c^-c. al*yi - 
^ Pisooranintsgerof fran 1 to 6; 

- Pha^^ a ™ le ^ ^ ^ bioprecursacs 
therefor. 

^^^^^^^^^ 

-W. V=« w . ^ ^ ^ 

chloro, brcno or iodo. 
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». ten. heterocyclyl means a 5 or 6 »s*ered nitrogen. 
^ « sulphur containing heterocyclic whiA, unless 

stated. -r » « — ^ *'* "* 

^^y a further COT- - - - «- «*»»" — 

„ith for <*a*ie. — - — V% 

(C ,^ alXanoyl.aainooroops. KirtiCT lar e^les of heter^ 
i^oL „d«>, pyr^dinyl. pyridazinyl. pyrrolyl. 

iMaasolyl, H— tn-*l. «— f0CTW1 ' 

tetrahydrcsranyl. — — 
isoaazoiyi. thiasoiyi. indoiyi. isoindolinyl. quinolyl, 
^^tay!, cdnasolinyl and -* ^ 

optionally substituted as previously oaf toed. 

3he ccopounds of fontula (X) way contain several asyimetrrc 

«. invention includes W» - *• 

iscxasrs. 

tte pharmaoeuUcally aoosptable salts =£ the conpoonds of 
foraula (I) containing an acidic centre are those formed with 

j_ Exsroles include <*• al*aU 

bases vhich form non-taxio salts. Exatpj. 

^ salts so* as the scdiu*. potassium or caloiu. salts or 
salts with amines such as dietliylaminB. Oo^nds having a basoc 
ce.toe can also for* acid addition salts with phanacsutically 
acceptable acids. Examples include the hydrochloride 
1 * toteOT ide. ^phat* or bisul^te. or hydros 

phosphate, acetate, citrate. *-»*». gluconate, lactate. 
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■aleate, succinate and tartrate salts. 

■» t— bicprec.rsor ta ^ ^ ^ a 

**»-*i~iiy a^e degraaaMe Qf 

anunal or bunan being, is converted in the body to produce a 
expound of the formula (I) . 

A preferred group of ca^ ot the f onnaa (I) are tfcose 

herein A is (OL) and R 1 and R 2 are H i 0 

■24 are H, i.e. oenpounds of the 

formula (H) below herein R r 3 

wnerein R, r and R are as previously defined 

ror formula (I) : 



R 

\ 



V 



CHCH 



CONH 




R0„C 



(ID 



P^erred are those ccp^ of fonmlae ^ 

wherein R and R rwhen p 3 ™ ^4 

(-ten R is OD 2 R , are both h (diadas, ^ ^ 

~ biolabile „ M di-ester derivatives tbereof ^ „ or 

**h of R and R< is a biolabiu ester-foraing ^ 

- «- bidabile ester-for^ ^ ^ ^ ^ 

the art as ^ a arc* prcvi(tes „, ^ ^ ^ 

o^*^^ oleaved in the body to liberate the corresponding diadd 
of fonwla (I) vAierein R and R 4 are both H. A number of such 
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ester groups are veil loam, for exanple i» the penicillin area or 
in the case of the ACE-inhibitor antihypertensive agents . 

m the case of the conpounds of formulae (I) and (H) such 
fciolabile pro-drug esters are particularly advantageous in 
provide ccpourds of the formula (I) suitable for oral 
admi nistration. -Be suitability of any particular ester-forming 
group can be assessed by conventional ani^ or in ensy** 
hydrolysis studies, desirably for opti*oa effect, the ester 

should only be hydrolysed after absorption; accordingly, the ester 
should be resistant to. hydrolysis before absorption by digestive 
but should be readily hydrolysed by, for exanple, liver 
enzymes, m this way the active diacid is released into the 
bloodstream following oral absorption. 

m addition to lo«er al*yl esters (particularly ethyl) and 
benzyl esters, suitable biolabile esters include alJcanoylo^l 
esters, inciting al*yl, cycloal*yl and aryl substituted 
derivatives thereof, arylo*yal*yl esters, arcyloxyalXyl esters, 
arylal^lo^yl esters, arylesters, arresters, and haloalfcyl 
esters wherein said al*anoyl groups have fro. 2 to 8 carbon ato^ 
and said al*yl groups have from 1 to 8 carbon atoms and are 
branched or straight chain and said aryl groups are phenyl , 
naphthyl or indanyl optionally substituted with one or .ore 
alkyl or alkoxy groups or halo atoms. 

Thus examples of R and R 4 when they are biolabile 
ester-forming groups other than ethyl and benzyl include: 
l-(2,2-diethylbutyryloxy)ethyl, 2-etnylpropionyloxymethyl, 
l- (2 -ethylpropionyloxy)ethyl, i-(2,4-dim g tbylbenzoyloxy)ethyl. 
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1 -.< h -*-«»-»*. 1-0— 2-jnethyl-l- 

2-anyl)methyi and 5-indanyi. 

is ^ tab— M.fc. tethe 

substituted ty a group of tte ft^oa .^^l^l^u, 

— to RlW , ^ ^ h ■ 

• — «w ""i^iy p^ „ ^ 



include: 



=-<l-t 2( s ) ^^3-^^ ai a IKSU ^^. lisy 
PJ^^ca^^,.^^^ 
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and biolabile ester derivatives thereof. 

The confounds of fornuJ^ (I) are prepared by a mtrber of 
different processes. *. basic procedure involves the synthesis 
of a partially protected cyoloaWl^bstituted glutaric acid 
derivative Which is coupled to an a*ine to give the desired 
gmtar^dde. carbolic acid group in the auine. if free, or 

„ _ p 5 require protection during the 

any reactive groups xn R , may xw**"- ^ 

^ . ^^t-^ina aroups are removed in the final 
coupling step and such protecting group* 

stages of the process. ^ 

W are as previously defined.* 5 ' is as defined for R «* 
any reactive group therein protected if necessary, R M is as 
defined for R excluding H, or is a conventional oarbaxylic 
protecting group, and R?' is either QLpH or CO^Rr^ **ierein R as 

as previously defined for R^ excluding H or is a conventional 

oarboxylic acid protecting group: 
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2- (III) 



11 



.Scheme J 



>C 0 2 H + 
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CHCH 




(V) 

- I 

taction or the co^cu^ of , 

action is achieved 
^ an organic solvent . „• Octants dissolved 

°r N.N -^ /C l^ evlcsAolij ^ 

<* „ to 24 toit ™* «*- - 

solvent. Jhe Predu «. and Nation 
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CL-C alkyl or benzyl. 

m sc« cases the oo.pledP^.*'*^^' 1 ^ 
to .onventi^ — transforation to 

_*.«^*-.— * contains.* — 

w «y *e hydrolysed - to ****** ~ ^ 

^ for example with an amine, to 

acid which may be further reacted, for examp 

give amide derivatives. 

_^ .a—in R 5 ' contains a substituted or 
Similarly confounds wherein R oon^ 

aH ,„^. «. amines P~*~* ^ - — — • « 

reaction with a sulp**yl — ^ correspond^ 
saJltorani aes. acylation with - ^ or anhydride^ 

^vatives and reaction vith . chloroform yields ». c-taaate 

respectively. HI «— transforations are entirely 
oon^tional and appropriate conditio - « *"* _ 

parfor**** win ^ — to — *" "* " 

other variations and possibilities. 

to oiesters of for»la (V) therein R 3 'i* 00^ 

• «*, mnoester of diacid derivatives of 
further reacted to give the mmoester oi 

w*h nf H and R 4 are H. "Die conditions 
fornula (I) therein one or both of R and R ^ 

used will depend on the precise nature of the groups R and R 
^ ta the co^ of for^ W end a ^ of variations 
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arepcssible. So. for elBme ^ ^ Qf ^ ^ r19 ^ 

of the ^ ^ ^ ^ ^ 

Alternatively if one of j^ls ^19 ^ benzyl and the other is 

. (V, with trifiuoroacetio acid ^ the correspc^, 

^ diester p^ot vherein r 1s aM pis 
alw, , andR are benzyl or lower 

auyl can also be treated with i^j—i. * .. 

the* to^thylsayl iodide to produce 

the dicarbaxylic acid product It =™» — >. 

product h so^e other carboxylic acid 

— f br its ^ _ ^ ^ ^ ^ f ^ 

— * is^a single ^ otections ^ isi ^ te 

Produce the axpouxrfs of formla (I) usi™ denrot^- 

*r™~ • ^ ^ d ^ )rt5tectlQ n methods as 

appropriate to the particular R 18 

grou P Present in the compound of 
formula nn t« -"ifuuna 01 

• In toe case where the i~irvw * 

aie rang A or the substituent R 

13 UnS3tUrated ' the deprotection mist be effect k, 

™*-k~, effected by non-reductive 

^thods, thus for example if either of R and p 4 « ^ 

°r k and R is benzyl, they 
»y he re^ by treats with trtaethy^ iaJMe 

»« , a n^ of ch^cal transforation reacts are possible 
"-^-^ordiacidpro^^^ ~— 
^-thepro^ct^^^ 

^^'^^ylic acid or it nay be neutralised with an appropriate base 
and isolated in salt form. 
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in a variant of the above procure, compounds of the formula 

8 9 8 _10 

(I) wherein R 5 is alkyl substituted by -NR OOR , -NR S0 2 R , 

-NR^OCXsWV 4 or -NR^CR^R 14 are prepared by a process 
which Solves acylating or sulphonylating a compound of the 

.2 

formula: 



R 20 NH-Y 




CONH 



CHCH 



R 18 0 2 C 



wherein R 20 is as defined for R 8 or R 11 , R 18 and R 3 ' are as 
previously defined and Y is. a c^Cfc alkyl group; by reaction with 
an acid of the formula R 9 0> 2 H, R 10 SO 3 H f R^V^H, or 
R 12 R L3 R 14 cs03Hf or m activated derivative thereof. One resulting 
and.de or solphonamide product is then deprotected if required and 
thenar diester product cleaved to yield the carboxylic acids 
of formula (I) wherein R is H and R 3 is C^OH or CO^ as 
previously described. 

The expounds of formula (VI) are prepared following the 
procedures shown in Scheme 1 but using a conpound of formula (III) 
having R 5 ' as a protected amine derivative. Ihus, for example R 5 ' 
can contain a bis-[ (iS)-phenylethyl]aiuincHnethyl substituent. 
Hydrogenation of the coupled product gives the corresponding free 
amine of formula (VT) wherein R^^ is H and Y is CH^. Uiis route 
is of particular value for the preparation of cxmpounds having 
2(S) stereochemistry in the glutaramide backbone. 
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She starting c^oaljyi-^b^^ . 
, ^ UDSritute d glutarxc acid mono esters 

of formula IH may be prepared as described in « 
ann ,. .. described or, cur European patent 

applications E^ A -o 274234 / 89305l8Q 5 ^ ^ ? 

^^P^^a^riates^^ 
accordance with literature prints. 

^ **• ■ mus ^ one procedure the 

° anpOUnds of formula (IV) wherein R 3 ^ a(H _ ^ 

_ . . ^ 12 ^ te prepared by 

exanple using sodium borohydride. 

*S«*riate oc^ ^ pretactijlg ^ ^ ^ ^ ^ 

3kows steps and alternative variations and procedures will fae well 
^^^^^^ 

- *• — — — <,c.3.<. 24 . U) 

— I. involve fa ^ ^ a ^ ^ ^ 

^^^y of related natriuretic peptides, secreted by the heart, of 

«ie degradation of ANF. bv Prrirrw.^ 

' endopeptidase E.c.3.4. 24.11, the 

~ - - invention can r^tia, its ^ 
«*. o^as are ^ diuretic ^ 

^vity a^ neutra! endcpeptidase E .c.3.4. 24 .u is 
««. R. A . SKia^, E . G . ^ and u. Her*, 
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1983 , 32 , 3265-3271. The method involves determining the 
concentration of conpound required to reduce by 50% the rate of 
release of radiolabeled nippuric acid from hippuryl-Ir- 
jiienylalanyl-L-arginiiie by a neutral endcpeptidase preparation 

from rat kidney. 

The activity of the compounds as diuretic agents is 
determined by measuring their ability to increase urine output and 
sodium ion excretion in saline loaded conscious mice. In this 
test, male mice (Charles River CD1, 22-28 g) are acclimatised and 
starved overnight in metabowls. The mice are dosed intravenously 
via the tail vein, with the test compound dissolved in a volume of 
saline solution equivalent to 2.5% of body weight. Urine samples 
are collected each hour for two hours in ore-weighed tubes and 
analysed for electrolyte concentration. Urine volume and sodium 
ion concentration from the test animals are compared to a control 
group which received only saline. 

For administration to man in the curative or prophylactic 
treatment of hypertension, congestive heart failure or renal 
insufficiency, oral dosages of the compounds will generally be in 
the range of from 4-800 rog daily for an average adult patient (70 
kg) . Onus for a typical adult patient, individual tablets or 
capsules contain from 2 to 400 mg of active compound, in a 
suitable pharmaceutically acceptable vehicle or carrier for 
administration singly, or in multiple doses, once or several times 
a day. Dosages for intravenous administration would typically be 
within the range 1 to 400 mg per single dose as required. In 
practice the physician will determine the actual dosage which will 
be most suitable for an individual patient and it will vary with 
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course ^ . there can, of 

are merited an n « ^ 96 
' ^ ^ ^ within the scope of thi* 
invention, or this 

For human use t-ho __ , 
.... oc-founds of the formuia m 

administered alone H*- . ' ^ te 

tam of tablets • "^euaa orally M ^ 

- « cap^es „ " — * « lactose, 

/ or in the form of elixirs ™- „ 
£ *^~~ J a gent s suspensions containing 

cerau y. tor exanple, lntrav anouslv lr . 

* «- *«» - a ste^T aJm,UStrat1 ™' - — us* 
a sterile abacus solution vhioh ^ ^ . 

a * sta «*s. far exaajoe era** ""^ 

snough salts or alum=» < , 

**ution isotonic with blood. ^o mate the 

compounds may be adininistered alone bur 
administered t™-„ • may also be 

-uxustered together with such other agents as th„^ • 
shall direct to or*-- • 93 ^ Physician 

to °PtMnse control of blood 

-^-tive heart faii^ ^ . ~* « *> ^ 

-lh any particular- 

' »«*tata«y or other asanas 

ta J ^ — »— -—1 

«ws the compounds can be . 

Wbta, ^ ' f0r ex**"* an ACE 

itor such as captopril or avOaori. <. . 

f lOTert «««>n; or via, dl^talis. 
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or another cardiac stiimolant, or with an ACE inhibitor, for the 
treatment of congestive heart failure, other" possibilities 
indude co-administration with a calcium antagonist (e.g. 
nifedipine, amlodopine or diltiazem) a beta-blocker (e.g. 
atenolol) or an alpha-blocker (e.g. prazosin or doxazosin) as 
shall be determined by the physician as appropriate for the 
treats of the particular patient or condition involved. 

m addition to the above, the compounds may also be 
e^Wster^l to conjunction with exogenous ANF, or a derivative 
thereof or related peptide or peptide fragment having 
diuretic/natriuretic activity or with other ANF^ene related 
peptides (e.g. as described by D. L. Vesely et al f Biochem. 
Biophys. Pes. Comm., 1987, 143, 186). 

Thus in a further aspect the invention provides a 
Pharxnaoeutical composition comprising a compound of the formula 
(I), or a phamaceutically acceptable salt thereof or bicpreoursor 
therefor, together with a pharmaceutically acceptable diluent or 
carrier. 

The invention also includes a compound of the formula (I), or 
a pharmaceutical^ acceptable salt thereof or bioprecursor 
therefor, for use in medicine, particularly for use as a diuretic 
agent for the treatment of hypertension, congestive heart failure 
or renal insufficiency in a human being. 

The invention further includes the use of a compound of the 
formula (I) for the manufacture of a medicament for the treatment 
of hypertension, heart failure, angina, renal insufficiency, 
prenenstrual syndrome, cyclical oedema, Menieres disease, 
hyperaldosteronism, pulmonary oedema, ascites, hypercalciuria, 
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glauccoa, asthna, inflation, pain, epilepsy, affective 
disorders, dementia and geriatric confusion, obesity 
^intestinal disorders (i^u^ diarrhoea, , hy^^ 
leukaemia, and the modulation of gastric acid secretion. 

n« Preparation of the of ^ inventionwilina.be 

«,re particularly illustrated by referent to the following 

monitored by thin layer chrc^raphy using Merck Kieselgel 60 
F 254 plates. Wlear,*^ reason^ 
using a Nicolet QE-300 spectroneter and were in all cases 
consistent with the proposed structures. 
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EXAMPLE 1 

2-(l-r2 (R.S) H^artX3XV-4-x^enyll3atvl 1 cyclcsseiTtylcart ) - 

2 , 3-di2ivdroiixfe^ acid 

(a) 2-AmiiK>-2,3"<li3iYdroii^ acid, benzyl ester 

A mixture of 2-amino-2 , 3*-dihydroiixiene-2-<3rbo3cylic acid 
hydrochloride (R. M. Finder, B. H. Butcher, D. A. Buxton and D J 
Hcwells, J. *fed. Ctaem., 1971, 14r 892), (11.33 g, 0.053 m), 
benzyl alcohol (27.5 ml, 0.27 m) , para-toluenesulphonic acid 
iionchydrate (12.1 g, 0.064 m) and benzene (150 ml) was boiled 
under reflux with continuous removal of water using a Dean-Stark 
trap. After 48 hours, further quantities of benzyl alcohol (27.5 
ml, 0.27 m) and benzene (100 ml) were added, and the reaction 
allowed to continue under reflux for a further 72 hours. The cool 
reaction mixture was diluted with diethyl ether and the resulting 
white precipitate collected by filtration and washed with diethyl 
ether. The crude tosylate salt was then dissolved in water and 
this solution basified with 1M aqueous sodium hydroxide solution, 
then extracted with ethyl acetate. The combined extracts were 
washed with saturated brine, dried (anhydrous Na^SO^) and 
filtered. Evaporation under vacuum of the filtrate gave an oil 
(7.6 g, 53.6 %) which solidified at room teanperature over-night. 
Crystallisation of a sample from hexane afforded the pure product 
as a white solid, m.p. 55-55.5°C. Found: C,75.98; H,6.38; N,5.18. 
C Yj R 1 l^ 0 2 rec 3 uires C,76.38; H,6.4l; N,5.24%. 
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») 2-n. 




^Xalyl rtiaritte ma w, , , 
=n«e acid ^ 

*y (210 3 (a) (50 ° ■* ^> 

^ <* ™» te^t^. ° then tor 1 6 

unaer vacuum of the filtrate 

-» «U* „ ^^^^^ ^ 3 — - <-» 

"- — «*«. 

S^l^s »B<JUtes C,76.16; H 7 2ft- xr , 
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(c) A 1M aqueous solution of sodium hydroxide (5ml, 5 maol) was 
added at room temperature to a stirred solution of the above 
product (430 m . 0.76 mmole) in l,4^ioxan (10 ml) and methanol 
(2.5 ml). After 5 days, the reaction mixture was diluted with 
water (40 ml), its pH adjusted to 7 with 2* hydrochloric acid, and 
the organic solvents rented by evaporation under vacuum. U» 
resulting mixture was washed with diethyl ether, acidified to pH 2 
with 2M hydrochloric acid, then extracted with ethyl acetate. The 
combined extracts were washed with saturated brine, dried 
(anhydrous Na^) , filtered, and evaporated under vacuum, 
crystallisation of the residue from ethyl acetate-hexane gave the 
required product as a white solid (200 mg, 56.6%) . Found: 
C71.30, H,6.88; N.3.25. 0.17 O^Cft requires 

C,71.59; H,7.02; N,3.02%. 

TTXAMPIE 2 

^lopentylcarbonyl- 
^^-^■gHaih ^^^^^^ 110 acid 

(a) ^^nvn -A-mnthnY^Ttyl leyclopentyl- 

^^wr ^^nVn HH^ Ir wHd , benzyl ester 
me procedure of Example 1(b) was followed using 1-[2(R,S)- 
ber^loxycarbc^l-4-^thoxy^ carboxylic acid (334 

ag, 1 mmole) and 2-amino-2 , 3^ydroindene-2-carboxylic acid 
benzyl ester (267 mg, 1 «*> , to furnish the required diester 

(430 mg, 72.5%). Found: C72.95; H,7.03; N,3.08. C^^; 0.5 

^0 requires C,72.75; H,7.14; N,2.36%. 
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A solution of the above product (390 mj, 0.67 mnol) in 
ethanol (20 ml) was hydrogenated over lo% palladium on charcoal 

(39 xng, at 15 P . s .i. (1 bar, arrf roc^ texture for 1 hour. 
cat^ystw asrenwed ^ m ^ ont ^ a ^ ofA ^ 

(upper, andl^fio (lo«er,, then the filtrate evaporated urrfer 

vacuum, and residual ethanol removed azeotrcpically with 

dichlora^thane to provide the squired product as a white solid 
(235 87.2%,, M . p . l42 . l44 o a Fam}: c 65 i7; h ^ n ^ ^ 

^Z^^e J^quires C,65.49; H,7.25; N,3.47%. 

EXftMPTK 1 

a -f i-r2fR t .g)-o, rhoinr . ? rs -iv^i^^ lr ^ 1 

hydrochloride ' ^^^^ -carbovy ' ester-, 

A stirred, lo^ld solution of 2- a ^ 2 , 3 ^ arolMan& . 2 . 
cartacylic add hydrochloride (2 . 4 8 g, U.6 -cu, i„ 

-^nsicn was stirred 3, » ^ ^ 

to 40 c and treated further with dry hydrogen ^ a 

solution ^c!*^^,,^,. a further 4 hours at 

40 C. the reaction fixture was evaporated to dryness utter vacu» 
«• «e residue crystallise fro* ethanol^iethyl ether to give 
the pure product (2.41 g. 85.8%), „.p. ^ c ^ ^ 

H.s.6 9 , h.5.76. c.^^, m retires c. 59 . 6 3; N>5 . 79% 
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_ rtinnTl -a-(^WmTr1^^>T ]IB ^ 11 ~ 

(b) 2= oi2iE.si^t^i^a^sau — 

V ; . - 1ni ^ rn -o-^ a -r«^vYT^ acid. 

„ M „ 0.016 ro) f x-^fcan-tx^ ,2.16 0.016 ») - 
J**-***. («•« * ^ - ta «*— *~ <10 ° 

-\ . stirring was continued for 1 hour 
l5tocill oride (6.13 g, 0.032 » . stirring was 

at o°C, then for 16 hours at roc* temperature. The 

t ^ om , ^ the residue ^W— — — 1 

„ , f uterei; subsecpent evaporation under 
(ariiydrous Ha-SO.) ard tliters °' SUOT1 

^™ the filtrate provlaea the crude 
vacuum at room tenparatare of the ru.ar 

activated ester ,9.33 «.4%> as a h^-solvate with 

„ a stixred solute of tM- activated ester (3.24 g. 5.3 

2 ^2.3^*~"~-~*^ acid ethyl ester (1.0, 
5 3 «*, an. 4^thyl-i« W ri d ihe ,0.71 g. 5.3 «*. «ter 

0 \hcors the solvent was re^ » -^oration under vao^ and 
result^ viscous oi! all«ed to stand at rc« texture for 

3 days hefore partita tet^d^l ether a^^ter. «. 

separated. washed with water, dried (anyhdxous 
, and filtered. Evaporatim under vacuum of the filtrate 
JL* an oil Which was rcrif !M * chrceatcgrarhy on silica 
^ usin, a dichloro^ in hexane elution gradient ,20-100*, . 
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Evaporation of the a™*^ . ^ 

the afproprata tections ^ 

product (2.10 g. 61 t, a "duirea 

< * 61.2%,. p^.. Cf73>92; H 7 >88; n 4 55 

C «ftoWi V regain C ,74.15; H,7.94; N,4.33% 

nurture of ethanoi 

20% palladium hydrad*. ™, ^ "SaKganatod over 

°" dBraal (27 ° - -= • P.-.I. ,3.45 

ZT — ~ ' 

"swrai product (1.92 o 99 s»i 

C AJ O F0U " a: C ' 67 -"'- «.«-«.• N,5.89. 

2SW> = IE » mBS C '«-«» H.8.35.- „,«.!» 

^^^^ 

aTV , . , * J - vslI »e (1.02 g, 2.46 nmol) 

(25 nl) at o°c sti^ m ^oronethana 

anawater a- «. Weaned between diethyl ethar 

- ZT 2 1 — - - «~— - 

TOter ' *»" (^hydrous Na,so« ana mta«d » 
Mtt '»»«* a fll tote evaporation 
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rssiaual oil on siUca gel i** a diethyl ether In haxane 

C.67.31, H.7.40; H.6.09. C^B,^,, «jaixes C.67.42; 
H,7.3l! N,6.55%. ^ . ,^..^^ ^1 s lysvl 

^T+v^ ytic arid eth yl ester 

Trifluoroacetic acid (5 ml) was added oropwise to a stirred 
solution of the above product (1.28 g, 1.5 mnol) in dry 
oicblorc^thane (10 ml) at 0°C. The ice^ *^ reached, 
stirrix* continued for 1 hour at roan temperature, then the 
reaction fixture evaporated under vacuum. » crude product was 
dissolved in ethyl acetate and residual trifluoroacetic acid 
^ed by washi^ the solution with saturated aqueous sodium 
bicarbonate solution. Drying (anhydrous i^SO,) , fiitraticn and 
evaporation under vacuum of the ethyl acetate solution, followed 
* azeotrcpic removal of residual solvent with dUd-a**-* 
afforded the required product (1.12 g, 90.4%) . Found: C,63.85; 

_„ _ „ H ft . t 5 ho requires C f 63.98; H,6.96; 
H,6.66; N,6.59. C^H^O-^, 1.5 t^u reguxi. 

N f 6.78%. 

(f) o-p-p p m-QBfa mn- -r-^ ^^^^llcvclopentyl- 

„ ^^w,..3-di 1 »T ■■■ - mrtmryllr nHrt Pthyl ester 

A solution of the above product (1.10 g, 1.33 mmol) in a 

of ethanol (7 ml) and water (0.5 ml) was hydrogenated over 
10% palladium on charcoal (110 mg) at 60 p.s.i. (4.1 bar) and room 
texture for 16 hours. WorX-up as desert above for Example 
2 (b) provided the required product as a beige foam (740 mg, 
98.9%). I*und: C, 59.98; H,7.56? N,9.52. C^N^; 1.75 
requires C,59.82; H,8.16; N,9.97%. 



WO 91/10644 



PCI7EP90/021S6 



(9) 2-(l- 



J 




97 ' H ' 7 -86; N,l 0 .40%. 

2-n 




' J6 ' H ' 7 -61; N,9. 7 2%. 




4 8 ' 1120 B,,. 07 .. H , 9 . 36% . 
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EXAMPLE 6 

2- f 1- f2 f S) -CarbQXV-3- f S-lvsvlamino) propyl ] cyclopentvl* 
cai±onylamijK>W2,3~dih^ acid 

(a) 2-f l-r2 (SI -tert-Batoxycarbcwl»3-( (S -alpha, alpha 1 - 
diinetoyldibeiizvlainino Ipropvl 1 cvclopent^lcaiix>wlaiiiino ) -2 . 3- 
dihydroinder^2-<arboxylic acid, ethyl ester 

The procedure of Example 3 was followed but using 1-{2(S)- 
tert-butx»Qncarboi^l-3-^ (S,S) -alpha, alpha^-l-diinethyldibenzyl- 
amino) propyl] cyclopentane carboxylic acid in step (b) to give the 
title product, in 79.1% yield. Found: C, 75.45; H,8.30; N,4.01. 
^^^Og requires C, 75.64; H,8.16? N,4.20%. 

(b) 2-(l-f3-£mino--2 fs> -tert-butx>xvcartxDnvlpropyl ) cyclopentvl- 
carboiwlainino ) -2 . 3*<lihvdroijidene-2-cai±oxvlic acid, ethvl ester 

Hydrogenation of the above product as described in Example 
3(c) gave the 2(S) isomer of the amine in 99.1% yield. Rf 
(silica) 0.50 (dLchlorcxoettoai^ 9:1). 

(c) 2-(l-r2 ( S ) -Carboxv-3- (S-lvsvlamino) propyl 1 cvclopentvl- 
carbonylamino ) -2 , 3--iiihvdroirder^2-<^rboxylic acid 

Hie above amine was coupled to N 2 , N 6 -di-benzyloi^carbonyl-S-- 
lysine following the procedure of Example 3 (d) and the product 
deprotected as described in Example 3 steps (e) to (g) to give the 
title cxao^ound. Found: C,56.71; H,7.48; N,9.16. C^H^^; 2.5 
It^O requires C r 57.02; H,7.91; N,10.23%. 
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£XAMPTR 7 

acid ^*^ 1 ^ry1ir 

^^^^^^ ^ H ■ 

***** - v — h,:.;:;!;; 7 '" ,8 - 82 - 

EXaMPTg g 

^^^^ 

e =*er. hyanxJUoclda u 7 „ , „ 2-oarbaxyUc. ethyl 

"«"ae (1.7 g, 7.03 muo, 

****** a ^TT r ^ ^ ° f 

raaccian mixture hAst-*** 

-uxcure heated under reflux for 3 hours 

bulk of the ethano! was _ 

x was removed bv ewr«»*- 
vacuum arH «, evaporatxon under 

^' 3113 residual suspension sat,^^ . 

evaporated under «=, 4 ' filtered and 

«a under vaoaum. 0^11^^^ 

5011(3 a. 05 g) fran ethyl aceta . ^ ^ vnate 

y a °etate-hexane afforded <-h~ ~ . 
Product (0.99 g «4 «m horded ^ squired 

* 84.8%), n,. p . 89.5-90.5°C Po.^ 

H,8.02; N 8 17 n u ' C ' 72 ' 3 ^ 

K8 ' 17 ' < Wu»; 0.15 ho requires c 7 2 „o „ 
N,8.44%. ^ squires C, 72.39; H,8.08; 
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(637 «. 2 m*i. l^ydroaybenzotriazole (270 m. 2 -ft), 

M**.***- (202 * 2 «- F™** «~ ^ « 

^ (332 * 2 ^) arf dry dirfclor-ettane 0»-l- ***** 
«. centime* for 0.5 hoars at 0°C, then for 24 hares .t ro*. 

•benperature- 

„ aJAJcs-ethane was rented hy evaporate under va«u», 
^ the residue partita ^^d^^^"*^ *• 
ether phase was separated, washed with water, 3M hydrochloric 
acid, wat*r, -^-^ -i» bicarb solution arf 

^ then dried (a***- «» 4 ) fll*— ■ Evaporate 
^ vacuo, of the filtrate furnished a„ oil whi* was purif isd 
* chrc^t™ c» silica gel using diethyl ethex-*e*a»e (1:1) 
aseluent. E^oratic u**r vac*- of the appropriate fractions 

P^rfded the r»»>ir*d product (1B0 „. ».0D • 

„ t, «n • o 5 H-0 requires C,73.69; H,8.10; 
H,7.84; N r 3.06. C^^. 0.5 I^O requix 

i solution of the above product (170 *g, 0.36»il in a 

cf etha** (20 and water (1 , was .^drogenated ever 
5% palladia on charcoal at 50 p.s.i. (3.45 tar) and room 
tCTFeraeare , t„ give the title product as a white solid (115 „. 
83 5%) . ..P. after trituration with diethyl ether- 

^ (1:1). Btun* C.69.04; H...1* X.3.63. CrfyO.. 0.5 H.0 
requires C,69.08; H,8.43; N,3.66%. 



. ^ ^\Air\ Qiinfv44A1 I > 
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EXaMPTJ? 9 

^^^^^^^^^ 

obtain^ . «*tiiBa product was 

QDCain ea as an oil (19.9%) . % 

<C) ' f ° UCWaa * . ^ « ^ _ , 

P 143 C. Crn _ K; ^ ^ ^ 

EXAMPTF i n 

4-^fethylitorpholine (1 in r, m * 
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hemi-solvate with dichloramethane of 2 (R, S) -tert-^xrtoxycarbo^ 
(diben2ylaiiiLno) prqcylcyclopentane carboxylic acid (Example 3b) 
(9.78 g, 16 mmol) and 2-ainijK^2-hydix»cyiiethyl--2 , 3-dihydroindene 
(2.65 g, 16 mmol) in dry dichloranethane (50 ml) at roan 
temperature. After 2 hours the solvent was removed by evaporation 
under vacuum and the residue allowed to stand at room teiqperature 
for 2 days before being partitioned between diethyl ether and 
water. The ether phase was separated, washed with water, dried 
(anhydrous MgS0 4 ) and filtered. Evaporation under vacuum of the 
filtrate, followed by purification of the residue by 
chranatograpfay on silica gel using a dlchloranethane in hexane 
elution gradient (20-100%) , afforded the required product (3.30 g, 
33.6%). Pound: C,75.09; H,8.02; N,4.69. C 38 H 48 N 2 0 4' °* 2 CH 2 C3l 2 
requires C, 74.75; H,7.95; N,4.57%. 

(b) 2-(l-r3~Amino-2 CR.S) -tert-butoxsre^^ 
cart)onvlaiTdjK> > -2-hvdroxvmethvl-2 , 3-dihvdroindene 

The above product was hydrogenated as described in Example 
3(c) to give the title amine in 98.2% yield. Found: C, 68.96; 
H f 8.88; N r 6.63. CL^EL^^ requires C r 69.20; H,8.71; N,6.73%. 

(c) 2-(l-f2 -tert-Batoxvcarbonvl-3- fN 2 , N 6 -di-ben2yloxy- 
carbanvl-S-lvsvlainino) propyl 1 c^lcpentvlcarfaonylamino 1 -2-hydroxy- 
methvl-2 . 3-dihvdroindene 

The above amine was coupled to N 2 , N 6 -diben2yloxycarbonyl-S- 
lysine following the procedure of Example 3(d) but using a 
gradient of diethyl ether-hexane (1:8 to 1:1) followed by ethyl 
acetate as eluents for chromatographic purification to give the 
product in 62.0% yield. Found: C,67.59; H,7.53; N f 6.75. 
C 46 H 60 N 4 O g requires C,67.96; H,7.44; N,6.89%. 
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(<*) 2-fl-p j 



dihvriroirHr^ 

A stirred, ice-cold solution of the above product (1.24 g 
1.S -*> in ary aicaoro^ (20 was ^ ' 

after . ^ 2 at O o c> ^ roactto 

«* di^lor-^ to provide the title ^ . . ^ 

o-» *».»>. ^ H 6 83 . 

V C.64.35; H.,.07; N, 7 .15*. «V l "« 

»- above product was hyarogenat** MM, ^ „ £ 

«9^BS C.61.09; H.8.38; H,10.96%. ^ 

EXEMPT*! n 

"» Procedure of E^e 10 was follow bat using 
•""^^zat^^ active ester of aWM-s . 

^c^rbc^^.^,,,,^ alr^^^ 

P c Wlcyclcpentane carbaxylic acid as starting material in step 
(a, and celling with K 6 ^^lo 1 *carb=nyl^ thans _ 
^ ~" «• ****~tion as piously 
^ the proc^ was dissolve in a little 

water and freeze ari^ to give the Utle product as a 
-^solid ^ CS1.S0.. H,.3, ; H,8.67. .y^, ^ 

1-S BjO regies c,a.46; H.7.36; H.8.89%. 
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1. A corpound having the formula-: 
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R0 2 C 



CHO^ 




CONH 




wherein 



and 



or 



(I) 

A completes a 4 to 7 Bartered carbocyclic ring which may 
be saturated or mono-unsaturated and which may 
optionally be fused to a further saturated or 
unsaturated 5 or 6 membered carbocyclic ring ; 
R is H, C^-Cg alkyl, benzyl or an alternative biolabile 
ester-forming group; 



R is H or 
,2 



C^-c^ alkyl; 



r 2 is H, OH, Cj-C 4 alkyl, alXaxy, halo or CTy 

r 3 is O^OH or C0 2 R 4 wherein R 4 is as previously defined 



for R; 
.5 



R 5 is C^-Cg alkyl, c 2 -C 6 alkenyl, C 2 -C g alkynyl, 
C 3 -c 7 cycloalkyl, or eye, cycloalkenyl, 
R 5 is c^-Cg alkyl substituted by halo, hydroxy, Cj-Cg 
alkoxy, c^-Cg alkoxy(C 1 -C 6 )al3coxy, cycloalkyl, 

c y cloalKen ^ 1 ' ar y 1 ' ar Y loxy ' heterocyclyl, -NR 6 R 7 , 
-NR 8 OOR 9 , -NR 8 S0 2 R 10 , or AVl^lW! 
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or « 5 - 



„12 
R 

-NR 11 ax:-R 13 

R 14 



_12 
R 



-«R U so 0 -c-r 13 



'2 J ^ or 

R 14 



R 13 



-OlNR^-c-R 14 



— * arK * are each independently H, a^. _ 

aryl, aryKc^,^, ^ altej ^ 

with the nitres to ^ ^ m attadMd ^ 
*- a RTrolidinyi, pip^, 

K is H or C,-^ al*yl; 

R 9 is tan, ^ ^ 

•W^)^. hsterocyclyl, ^ ^ or ^7 
^ KdnR -« R7 — - Previously defi^a, 

hetenxycly 1 ; 

H is rfW»-. R^ 2NR n., rfV7 . 

R 0-, wheruin each r 11 i = a „ . P ' 

13 14 13 33 P^«^ly defined above; 
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R 13 is H and R 14 is Cj-Cg alkyl which is substituted by 
OH, altoxy, SH, SCH3, NHgr aryl (C^-Cg) alkyl- 

OOONH-, N^OO-, O0 2 H, guanidiiw, aryl, or heterocyclyl; 
or the two groups R 13 and R 14 are joined together to 
form, with the carbon atom to which they are attached, a 
5 or 6 membered carbocyclic ring which may be saturated 
or iTono-unsatorated and which may optionally be 
substituted by alkyl or fused to a further 5 or 6 

membered saturated or unsaturated carbocyclic ring; 
or R 13 is H, and R 12 and R 14 are linked to form a 

2- (NHDOR 11 -4-amirK^rrrolidinyl) group; 
r 15 is R 16 R 17 NOO- f R n ooo-, R 11 CXH 2 - or heterocyclyl, 
wherein R 11 is as previously defined above; 
r 16 and R 17 are each independently H or C^-Cg alkyl; 
and p is 0 or an integer of from 1 to 6; 

and pharmaceutical^ acceptable salts thereof and bioprecursors 

therefor. ^ 
2. A compound according to claiia 1 wherein A is (Ca,^ and R 

and E 2 are H having the formila 



R 5 



\ 

c 



CHCH 




2 



R0 2 C 



CONH 



(ID 
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13 °° 2 R anc * R is h. 
2 " J.. hW-.u.^ . 

(2,4, 6-trimethyl-benzyloxy) ethvl ™- , 
methyl or 5-indaiyL 

^« <i-C 6 11*1 su^tta,^ _ 
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2-{l-[2 (S) -carboxy-3- (^-Ttethanesulphonyl-S-lysylaini^) - 
propyl]cyclopentylcarbar^^^ , 3- 

cdhydroiirfene; or a biolabile ester derivatives thereof. 
8. A process for preparing a compound of the formula (I) as 
claimed in claim 1 which comprises subjecting a cornpound of the 
formula-: 



CHCH 



>CONH 




18 
R 0 2 C 



wherein A, R 1 and R 2 are as previously defined, R 5 ' is as defined 

1 

for R 5 with any reactive group therein protected if necessary, R 
is as defined for R excluding H, or is a conventional carboxylic 
acid protecting group, and R 3 ' is either OL,OH or a> 2 R 19 wherein 
R 19 is as previously defined for R 4 excluding H or is a 
conventional carboxylic acid protecting group; 
to a hydrolysis and/or hydrogenation and/or other deprotection 
reaction to remove any protective group present in R 5 and to 
remove one or both of R 18 and R 19 , if present, to yield the 
corresponding dicarboxylic acid of formula (I) wherein R and R 
are both H, or to yield the corresponding mono-ester product 
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"•"^cneof R and R 4 is H and the otha • 

^t^ftouns, grap, or In the case B 3- . 

«» «v>^ Uc acid vdiere R is " " ^ * ^ 

— «, ^ sa* of ^Xr^ ^ 3 

^-Cg aliyi substituted by -nrV 9 _8 in 
°0CR**R R or -HR SO rjl2pl3 14 2* ' 



R 20 NH-Y 



* 18 clc 



CHCH, 




P-vocusly define am T „ . - 

«V. or an activated derivative thereof L 
^^"^ IT am hvor^tion T * 

: — ~* -~ « of j .^r^ f ^ 
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»W are iix*psndently selected tn «***. ethyl am benzyl and 
said grc** are r*»oved by treats trifluorcacetic acid. 
3^ aiteli or catalytic hydration respectively, to yWd 
^ «^ of formula (I) *— R — ^ (« »— 1 > — fcett 

U. A pharmaceutical conposition conprisiiKj a ccnpound of Gie 
^a <!> or (I!) as clai^ in any one of claims 1 to 7 or a 

ltlarnaoaJ tically acceptable salt thereof or «— «. 

^getberwith a p^aceutically acceptable diluent or earner. 
„ A expound of the ferula (I) or <H> as claimed in any of 

biicpra =arscr therefor, for use in ^oicine. particularly for 
txsM of hypertension, heart failure or renal insufficient 
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13. ^e^forpre^^z;^^^^^^ 




R 2 



(I) 



A completes a 4 to 7 numbered carbo™^ • 

IueraDerea carbocyclic rang which may 

be saturated or rono-un.aturated and ^ ^ 
optionally be fused to a further saturated or 
unsaturated 5 or 6 mertbered carbocyclic ring ; 

* - «, al^i, ^ or ^ 
ester-forming group; 

* is H or Cj-C 4 aDtyl, 

T? Ish, OH, ^ ^ a^, . 

for R; 

^ is ^ auyj, ^ ^ 

^"S <3"=l°aD<yl, or cydcaljffinyi, 

- - . hA^. Wtf or rtt^^ 



WO 91/10644 



PCIYEP90/02156 



or 



42 



R 5 is Cj-C 6 alkyl substituted by a group of the formula: 



f 12 

-NR 11 00-C-R 13 
R 14 



R 12 

-NR 11 S0 0 -C-R 13 or 
I 

R 14 



R 13 



11 1 14 
-<30NR X -C-R 

wherein R 6 and R 7 are each irdependently H, Cj-C 4 alkyl, ^-C, 
cycloalkyl, aryl, aryl (C^) alkyl, C 2 -C 6 alkaxyalkyl, 
or heterocyclyl; or the two groups R 6 and R 7 are taken 
together with the nitrogen to which they are attached to 
form a pyrxolidinyl, piperidino, morpholino, piperazinyl 
or N- (C^-Cj) allcyl-piperazinyl group; 
R 8 is H or alkyl; 

r 9 is Cj-<: 4 alkyl, CF 3 , aryl, aryl (C^) alkyl, 
aryKC^-C^alkoxy, heterocyclyl, alkoxy or NR 6 R 7 

wherein R 6 and R 7 are as previously defined; 
r 10 is C x -C 4 alkyl, Cj-Cy cycloalkyl, aryl or 
heterocyclyl; 

r 11 is H, Cj-Cg alkyl, aryl or cycloalkyl; 
R 12 is R^OONR 11 -, R U S0 2 NR U -, R 16 R 17 N-(CH 2 ) p -, or 
r 13 - 0 -, wherein each R 11 is as previously defined above; 
R 13 and R 14 are each independently H or C^-Cg alkyl; or 
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is H and R 4 is alJcyl which is substituted by 

OH, alkoxy, SH, SCS^, W^, arylCC^allqrl- 

° O0NH -' "V*"' °°2 H ' ^uanidino, aryl, or heterocyclyi; 
or the two groups R 13 and R 14 are joined together to 
form, with the carbon atan to which they are attached, a 
5 or 6 metaed carbocyclic ring which may be saturated 
or mono-urisaturated and which may optionally be 
substituted by c^-c^ alkyl or fused to a further 5 or 6 
*a»bered saturated or unsaturated carbocyclic ring- 
* 3 is H^and R 12 and R* 4 are linked to f or* a 
2-(N-O0R -4-amincpyrrolidinyi) group; 

R 15 is R l6 R l7 N00-, R^OOO- R "m, 

' OQ ^' R OCH 2 - or heterocyclyi, 

therein R is as previously defined above; 

^ 316 i^^endently H or alkyl ; 

31x1 P is o or an integer of from 1 to 6; 

^ CCT?5riSeS a corpouod of the formula: 
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wherein A, R 1 and R 2 are as previously defined, R 5 * is as defined 

_18 

for R 5 with any reactive group therein protected if necessary, R 
is as defined for R excluding H, or is a conventional carboxylic 
acid protecting group, and R 3 ' is either O^OH or CX> 2 R 19 wherein 
R 19 is as previously defined for R 4 excluding H or is a 
conventional carboxylic acid protecting group; 
to a hydrolysis and/or hydrogenation and/or other deprotection 
reaction to remove any protective group present in R 5 and to 
remove one or both of R 18 and R 19 , if present, to yield the 
corresponding dicarboxylic acid of formula (I) wherein R and R 
are both H, or to yield the corresponding mono-ester product 
wherein one of R and R 4 is H and the other is a biolabile 
ester-forming group; or in the case where R 3 ' is O^OH, to yield 
the mono-carboxylic acid where R is H, and optionally forming a 
pharmaceutically acceptable salt of the product. 
14. A process for preparing a compound of the formula (I) 
wherein R 5 is C^-Cg alkyl substituted by "WW, -NR 8 S0 2 R 10 , 
_ NR 11 C0CR 12 R 13 R 14 or _ NR u -so 2 CR 12 R 13 R 14 which comprises acylating 
or sulphonating a compound of the formula: 



R 20 NH-Y 



R 18 0„C 



CHC1L 




2 



(y0 
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"herein R 20 is as defined for R 8 or R 11 , R 18 and R 3 ' are as 
previously defined and Y is a C^~C g alkyl group; by reaction with 
an acid of the formula R 9 00 2 H, R 10 S0 3 H, R l2 R 13 R 14 CC0 2 H, or 
R 12 R 13 R 14 CS0 3 H, or an activated derivative thereof, followed by 
deprotection if required and hydrogenation or hydrolysis of the 
mono- or diester product to yield the carboxylic acid of fonnula 
(1) wherein R is H and R 3 is OHjQH or OQ^H; and optionally forming 
a pharmaceutical^ acceptable salt of the product. 

15. A process as claimed in claim B or claimM wherein R 18 and 
R 19 axe independently selected frun t-toutyl, ethyl and benzyl and 
said groups are removed by treaty with trifluoroacetic acid, 
aqueous alicali or catalytic hydrogenation respectively, to yield 
the canpound of formula (I) wherein R and R 4 (if present) are both 
H. 

16. A process according to claim B or claims wherein A is (ay 
and R 1 and R 2 are H to give a compound having the formula 



R 5 



\ 




R0 2 c 



CHCH 2 > CONH 



(II) 




wherein R, R 3 and R 5 are as previously defined for formula (I). 
17. A process as claimed in claimB or claiml4 wherein R is h, R~ 
is go R 4 and R 4 is h. 
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18- A process as claimed in claim 33 wherein R is methylene 
substituted by a group of the formula -^H00CR 12 R 13 R 14 f and R 12 is 
NEL,, R i:L C0NH- or K^SC^NH-, R 13 is H and R 14 is -(O^)^. 
7. A process as claimed in claim 1 wherein R 5 is C^-Cg alkyl, 
Cj-Cg al*yl substituted by Cj-Cg alkoxy or alkyl substituted 

by phenyl. 

19. A process according to claim 13 v*ierein said ocnpound of 
formula (I) produced is-: 

2 -{i-[2 (S) -<xirbaxy-3- (S-lysylamino) prcpyl ] cyclopentyl- 
cai±xDnylaitdno } -2 , 3-dxhydroiiidene-2-^^ acid, 

2-{l-[2 (S) -carboxy-3- (^-ii^thaiiesulphonyl-S-lysylainiJio) - 
propyl ] cyclc^^tylcarbor^lainino } -2 , 3-dihydroindene~2-CT2ix>xylic 
acid, or 

2-{l-[2 (S) -carboxy-3- (^-roethaiiesulphonyl-S-lysylandno) - 
propyl ] cYclqpeni^lcarboT^lamino } -2^iydroxyinethyl-2 , 3- 
dihydroindene; or a biolabile ester derivatives thereof. 
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